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Conveyor apparatus 

status for transporting objects, having a con- 

Conveyor devices of this 

rf« P-«y f« <*» *^ ™ appmtus Che bowls by groups, for 
ratus always at the same intervals ana he seal^ PP ^ ^ ^ remain „ 

example 4 bowls in each wc*n 8 cycle fa ^ . conv evor be,,, is 

^advantage .ha. a change In the ^J*~££ ^ iovolve a redely grea. 

tached again at different positions. 

• «, in improving a conveyor apparatus of this sort in such a 

for ^sporting objects, havmg a con. n»o . ^ „ mde „ p of 

multaneously. 
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Preferably, *e -vidua, lines are constituted of chains. 

. cal , for the drivers or, the individual lines ,0 be held adjust in the 
The design can call tor me anvci 

transport direction. 

• a tha t the drivers of each individual line are ar- 

Preferably,the apparatus is 

ranged at fixed intervals from each other, espectally 

transversely to the transport direction. 

.e^cancalifor.re.o.ane.alnun^herofdriversarra.edonea.indivi. 

ual line. 

■ , ^vision is made for all of the individual lines to be 
In a preferred imp.emen.at.on torn, pr vts on * which can 

te adjustable to different rotational post tons * et ^ ^ ^ 

cei ,es one individual ,.ne. A. the santetm ^ relauV e to 

roller and/or as a driving devtce. 

u o/if fnr the chains to be made 

^^^^ — 

tion with holes to receive the pms. 

Eac hc h a,„,in k ca„ ta veameshin 6 pro i ee,ionw W ch — pos*ve, y with a drive 



wheel. 



,eferab, y ,hee h ain.in,haves,rai g h.,oped g esor^psides,so.ha,,he y format 
".surfacesfor objects which aretobe^nsponed. 
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ence to a drawing in which 



tion; 



, v„ o where the individual lines are in yet 
H ,3 S howsaside view correspond 
another different configuration, and objects (bowis; 
shown on the conveyor line; 

Fig .6showsato P viewofonechainlin k ofanindividualline; 

Fig . 7 shows a side view of the chain link from Fig. 6; 

pig. 8 shows a view of the chain link from Pigs. 6 and 7 frombelow; 

R g . 9 shows a side view of a sprocket wheel; 

Fig. 10 shows a top view of the sprocket wheel fromFig. 9; 

Fig. 11 shows a side view of a chain link with a driver; 
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tioneo in different locations on the tat 

. . „ nfacon veyo,apparamsmaccordancewiththeinven- 
To explain the basic functioning of a convey PP ^ ^ ^ showing esse „. 

tion , we shall refer initially to Figs. 1 to ^ ^ fa mit up of K v- 

till elements of a conveyor W^f™^™ dividual lines 2 to 9, and an ad- 

of any flexible non-stretch ma,e„al -«-«-^» ^ ^ pKscrited pr- 
oles. Drivers Ml to M8 are positioned o .ndw, ^ ^ rf ^ 
vals A. Each driver is designed as a „ ^ The a, 
individual lines, which is affixed to one , Ml of the Individ- 
raI ,ement is such that in * X 3, the latter is by a 
„a, ,ine 2 is followed by a dnver M2 of he md ^ ^ ^ ,„ 5- 
driver M3 of the individua, line 4. this • „ {oUowed by a driver M7 
this is followed by a driver MS o, , e — ^ ^ ^ ^ ? ^ 

scribed intervals A. 

. „f. oroc ket wheels or ctain disks 22 to 29 

The adjusting roUer 10 is made up of a nun, e P ^ ^ ^ ^ 

corresponding to the number of ^ whee , s in „ are mounted on a 

passes and with which it 1 lhe sprocket wheels 22 to 2, 

M » In the example shown , e shown, so that the, rotate together 

ca „ be locked together by a coup hng staK , i ndi vidua, sprocket 

a „d can be connected to the shaft 30. In fc « P ^ of ^ 

„,i„,ermeshingofthe,ndW.d. ^ ^,,,1 in or con^ry » the direc- 
vidual line can be adjusted ,n the d««,on ^ whee , s „, 
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relative position, of .he individual drivers of conveyor line 1 is unchangeable for the firr- 

ther operation of the conveyor apparatus. 

„„t of the drivers Ml to M8 in which the intervals between the 

w UhB2 .he intervals between .he drivers M3 and M4 with B3, .he mtervals betw e .he 
r*e« M a d MS wi.h B4, the intervals be,ween the drivers M 8 and M7w..h B5, *. 

v ,l.ween .he drivers M7 and M6 w it h B6, ,he inter vals be,ween £ d— 
»„d M5 with B7 and .he intervals between the drivers MS and Ml wtth B8, w,th the 

' Zee from the driver Ml, so tha. .he remaining interval B8 is relatively large. W.th 
raceme.., seven relatively small objects could be received w„h,n . e 
wt small intervals Bl .o B7. while a relatively large object (or several small oe^ 
could be received between, he drivers MS and Ml. The depicted arrangemen,Ml,M2 ... 
Ml is repeated periodically over .he lenglh of .he conveyor hue 1. 

equal size. 

He 3 is a view similar to Fig. 2; showing a configuration for receiving five bowls 15.1 to 
Vo e^L As Hi, 3 shows, the individual line 3 is ^f^^ 
£vers M2 are in direc. c„n.ac. with me drivers Ml. Between the a.™«^»0, 

fine 9 nd 8 again a like interval BS. The individual lines 7 and 6 are a*us.ed so th 
« ri- M6 and MS lie Cose together and against .he drivers M7 o *e ,„d,v,dna, 
line 8, resulting in a (remaining) interval B8 between the dnvers MS and Ml. 



_ Phone: (303)442-3471 

1445 Pearl St., Boulder, CO 80302 Fax. (303)442-5805 

•In affiliation with Tranalatlon Company ol America 



Translated by 
Language Matters* 



Translated by 
Language Matters* 



Figs 4 and 5 again illustrate the possibilities for variation on the basis of two different 
^figurations withFig. 4 a top view showingeuual intervals between all of the dnvers, 
hf, positioning surfaces of eoua, length are formed for obje.cs winch are to be » - 
peed The number of positioning surfaces between two conserve d-ers ' an 'nd,- 
vidual line corresponds in this case to the number of individual hnes, ,t etght. F,g. 5 

ows a different arrangement, where the individual lines have been adjusted ,n such a 
wTth , the pans o, drivers Ml and M2, MS and M7, and Mo and M5 are rn contact wtth 
each other That results in three fewer positioning surfaces between two «^»™ 
^ ^ an individual line than in Fig. 4, i.e. f,ve positioning surfaces, whtch ■„ add, on 
are set at different lengths in the example shown. The partitioning of a conveyor 1 ne tn.o 
XL .in. which can be adjusted relative to each other, with ftxed dnvers, thus 
Ikes i. possible to form positioning surfaces in groups, with the group repeating ,. self 
"a. ,he interval of.be drivers on an individual line. A group of .his sort wtth po- 
2 In surfaces is indicated in Figs. . and 2 with the lengths Bl to B8, m Ftg. 3 w, h 
L leng hs B2 to B5 and B8, and results in a similar manner in Ftg, 4 and 5 from *e 
positioning surfaces between two drivers of the same individual line, for example be- 
tween two drivers Ml , two drivers M2, etc. 

AS can be seen in particular fromFig. 3, the individual dnvers Ml to MS act in mi, .case 
as pusher* that is, an object which is to be transported, for example a bow ts not ftad 
Virion by two drivers (one in front of i, and one behind relative ,o the dtrec on of 
ansport), bu. is mere,y pushed by one drive,. Since .here are . total 
fines and thus eight drivers per group, it is possible within the framework of *e t^ 
Ungth A available for each group (F,gs. 1 and 2) to freely set the number and relative 
interval C (Fig. 3) of the individual objects within a group. 

On the other hand, if a special imputation is desired in which the objects to be .trans- 
ported are clearly flxed spatially by drivers placed one ahead o, and one beh, d * . ect 
Llative tothe direction of transport, for example when the objects are subject to la 
vely strong acceleration (pulse operation,, then (a. least, twice as many 
oTi dependents adjustable drivers per group, must be present as the number of objects 
„ each mended group. That is, for groups of two objects there must be four tndtv.dua. 
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lines for . group sue of three objects there must be six individual Hues, etc With a de- 
^this sort in accordance with the invention, which has the tast ~ = 
of rtiects consisting of a, leas, two objects, and adjustable m terms of the s,ze of the ob 
"their re Jve spacing, the number of individual lines or of - 
S, six or a larger multiple of two, with pushing drivers and those whrch he ahead of the 
respective object in the direction of travel being placed alternately. 

To further illustrate this situation le, us refer once again to Fig. 3, which depicts an ex- 
^Ly arrangement of the eight drivers for transporting fve individual objects per 
groupHere individual drivers (M., M2, M5, M6, M7) are slid closely toge he, sm» 
Z y five objects are present in each group. Alternatively, with the e.gh. 
" up to eight objects per group can be transported, if all of the drivers are employes 
Tshers (only one driver p*r object, placed a, the back end of the object as seen m the 

n of transport). Alternatively, if individual ones or al, of the <**»£*2 
are to be "fixed" with two drivers each, mis results in a correspondmgly smaller numbe 
tfobjeas per group: in the present example four, i, a„ of the objects are transported w„h 
their position fixed by two drivers each. 

Because all of the drivers of the individual lines are adjustable simultaneously, independ- 
along the entire length of the conveyor line. 

Although the preferred design is for the drivers on all of the individual lines ,0 be spaced 
» te same inlvals. this ,s no. absolutely required. For example, one or more ,nd,v.dua. 

useful in certain applications. 

As can be seen from Figs. 2 and 3, the individual lines in the sample ^ 
shown there are made of chains, whose links 40 are illustrated m Figs. 6 to 8 m vanous 
views The links 40 are made in one piece of plastic, which represents a s.gmf.cant ad- 
vanlge especially in the area of foodstuffs in terms of hygiene and cleamng and have a 
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in addition have no moving parts. A top side 45 of the chain links 40 is flat, so that flat 
positioning surfaces are formed for the objects to be transported, while on an opposing 
bottom side there are meshing projections 46 which intermesh.with the chain sprockets 

22 to 29 with a positive fit. 

Figs 9 and 10 show an exemplary illustration of a sprocket wheel 22 which has in inter- 
nal bore 31 so that it can be placed on the shaft 30. Rounded-off teeth 33 intermesh posi- 
tively with the drive projections 46 of the chain links 40. Optionally rotationally-locked 
or released connection of the sprocket wheels 22 to 29 with the shaft 30 can be achieved 
for example by pressing the cluster of sprocket wheels together in the axial direction, so 
that the individual sprocket wheels are frictionally connected with each other by fricUonal 
contact of their rubbing flanks 32 and are connected non-rotationally to the shaft 30 by 
means of a clamping or tensioning device - not shown - which is connected non-rotation- 
ally to the shaft 30. 

Fig 1 1 is a side view corresponding to Fig. 7, showing a chain link 50 which has a driver 
M- this can be one of the drivers Ml to M8 which are visible in Figs. 2 and 3 on the chain 
links 40 It is practical for a conveyor apparatus with eight individual lines to have only 
four different links with drivers, as shown in top view in Figs. 12 to 15. The chain link 
50 which is made in one piece with the driver M, corresponds in other respects to the 
version in accordance with Figs. 6 to 8 and is of course compatible with it, so that an in- 
dividual line shown in Fig. 1 to 5 can be made with it. Fig. 12 shows an arrangement of 
the driver which corresponds to the driver Ml or M8 in Figs. 1 to 5, where the chain ink 
50 obviously merely needs to be rotated by 180° in order to be suitable for the individual 
line 2 or 9 The same is true of the links in Fig. 13 (suitable for conveyor lines 3 or 8), in 
Fig 14 (suitable for conveyor lines'4 or 7) and Fig. 15 (suitable for conveyor lines 5 and 
6) The desired intervals between the individual drivers of a single line (the length of a 
"group" of positioning locations on the conveyor line 1), which are designated with "A" 
in Figs 1 and 2, is obtained by inserting a suitable number of chain links 40 which have 
no drivers between each pair of chain links 50 which have drivers. With an arrangement 
of this sort, the intervals can be changed in steps which correspond to the length of a 
chain link 40. 
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Conveyor apparatus 



Claims 



1. 



2 



3 



u- „f„7i5i 1*5 5") having a continuous cir- 
Convevor apparatus for transporting objects (15. 1 . . . naving 
S conveyor line (1) with drivers (Ml ... MS, arranged a, .ntervals from 
e Ir, characterized In Una, the conveyor line (1, is consulted " — 

touting guided individual line, (2 . . . 9), each of which has dnvers (Ml . . M8 

all • intervals from each other, where the individual lines (2 . . . 9) can be ad- 
TZtL* to each other in terms of the, circulating positions, so that , e 

vals (Bl ... B8) between the drivers of different mdmdual hnes (2 ... 9)can be 

justed simultaneously. 

Conveyor apparatus in accordance with Claim 1, characterized in that the individual 

lines (2 ... 9) are constituted of chains. 

Conveyor apparatus in accordance with Claim 1 or 2, characterize* 
^1 M8) held on the individual lines (2 ... 9) so that they can be adjusted ,n 

the direction of transport (12). 

4 Conveyor apparatus in accordance with one of the preceding cla™ characunzed in 

drivers of e*ch individual Une are , M a,ed at fixe, intervals from each other, 
especially equal intervals (A). 

5 Conveyor apparatus in accordance with one of the preceding claims, characterized in 
SZZw ...M^havedriverstripswhichextendacrossaUofthe^d- 

ual lines transversely to the direction of transport. 
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6. 



7. 



Conveyor apparatus in accordance with one of the preceding claims, characterized in 
that the same number of drivers (Ml . . . M8) are arranged on each individual line 
(2. ..9). 

Conveyor apparatus in accordance with one of the preceding claims, characterized in 
that all of the individual lines (2 ... 9) are guided over an adjusting roller (10) con- 
stituted of guide wheels (22 . . . 29) arranged next to each other which are adjustable 
to different rotational positions relative to each other, each of which receives an indi- 
vidual line (2 ... 9). 

8. Conveyor apparatus in accordance with Claims 7 and 2, characterized in that the 
guide wheels (22 . . . 29) are driven sprocket wheels. 

9 Conveyor apparatus in accordance with Claim 7 or 8, characterized in that the guide 
wheels (22 . . . 29) are adjustable continuously or with stepwise detents relative to 

each other. 

10 Conveyor apparatus in accordance with one of the Claims 7 to 9, characterized in that 
the adjusting roller (10) is designed as a guide roller and/or as a driving device. 

11. Conveyor apparatus in accordance with one of the Claims 2 to 10, characterized in 
that the chains are made at least partially of plastic. 

12 Conveyor apparatus in accordance with one of the Claims 2 to 11, characterized in 
that the chains consist of links (40, 50) made in a single piece which can be locked 
together, each having a pin section (41) with two cylindrical pins (42) and a forked 
receptacle section (43) with holes to receive the pins (44). 

13 Conveyor apparatus in accordance with Claim 12, characterized in that each chain 
link (40, 50) has a meshing projection (46) which intermeshes positively with a guide 

wheel or drive wheel (22 . . . 29). 

14 Conveyor apparatus in accordance with Claim 12 or 13, characterized in that the 
chain links (40, 50) have straight top edges or flat top sides (45), so that flat posi- 
tioning surfaces are formed for objects which are to be transported (15.1 ... 15.5). 
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15. Conveyor apparatus in accordance with one of the Claims 12 to 14, characterized in 
that the driver strips are made in a single piece with a chain link (50). 
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Summary 



Conveyor apparatus for transporting objects, having a continuous circulating guided con- 
veyor line with drivers arranged at intervals from each other, characterized in that the 
conveyor line is constructed of continuous circulating guided individual lines, each of 
which has drivers arranged at intervals from each other, where the individual lines can be 
adjusted relative to each other in terms of their circulating positions, so that the intervals 
between the drivers of different individual lines can be adjusted simultaneously. 
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Pofprpnce symbols 



1 


conveyor line 


2 to 9 


individual line 


10 


adjusting roller 


12 


direction of transport 


15.1 to 15.5 bowls 


22 to 29 


sprocket 


30 


shaft 


31 


bore 


32 


rubbing flank 


33 


tooth 


40 


chain link 


41 


pin section 


42 


pin 


43 


receptacle section 


44 


pin-receiving hole 


45 


top side 


46 


meshing projection 


50 


chain link 



a interval between two drivers of a conveyor line 
■Bl to B8 intervals between drivers of different individual hnes 

c interval between objects to be transported 

Wl driver 

Ml driver on individual line 2 

M2 driver on individual line 3 

M3 driver on individual line 4 

M4 driver on individual line 5 
M5 driver on individual line 6 

M6 driver on individual line 7 

M7 driver on individual line 8 

M8 driver on individual line 9 
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[callouts] 

GLEICHER ABSTAND... 
SAME SPACING OVER THE ENTIRE LENGTH OF THE CHAIN 

STELLFLACHEN... 
POSITIONING SURFACES FOR GOODS BEING TRANSPORTED 
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